A role for oxygen free radicals in aminonucleoside nephrosis.
The cellular processes responsible for the proteinuria induced by the aminonucleoside of puromycin (PA) remain inadequately defined. Hypoxanthine is both a metabolic breakdown product of PA as well as a substrate for xanthine oxidase, which catalyzes its enzymatic conversion to xanthine and uric acid, yielding the superoxide anion in the process. We examined whether oxygen free radical production contributes to the development of proteinuria in this model. Seven groups of male Sprague-Dawley rats were studied. Proteinuria was quantitated and histology examined 7 days after rats were treated with PA intravenously over 5 min. PA-treated animals received either saline, dimethyl sulfoxide, superoxide dismutase, or catalase over 30 min prior to and 30 min following PA administration. Another group received allopurinol over 4 hr prior to PA. The superoxide dismutase and allopurinol treatment groups had a significant suppression of urinary protein excretion compared to the PA control group. There were also less severe glomerular morphologic changes in the superoxide dismutase group vs. the PA controls, which demonstrated a pathologic pattern that included epithelial cell blebbing, segmental mesangial cell proliferation and matrix expansion, loss of glomerular capillary lumina, and occasional adhesions between the glomerular tuft and Bowman's capsule. The allopurinol group exhibited normal glomerular morphology on light microscopy, with the exception of occasional epithelial cell blebs. All groups showed spreading of the epithelial cell cytoplasm along the glomerular basement membrane with loss of foot processes, focal areas of lifting of the epithelial cell from the glomerular basement membrane, cytoplasmic vacuolization, and protein reabsorption droplets; however, allopurinol-treated animals demonstrated these changes to a lesser extent.(ABSTRACT TRUNCATED AT 250 WORDS)